A novel method to identify anisotropic elastic constants for friction materials of automotive disk brake pads is proposed. This method identifies accurate elastic constants of friction materials in a non-intrusive way using the inverse analysis. To solve this inverse analysis, eigenfrequencies and mode shapes are measured with the hammering test. In order to make this problem well-posed, the original measurement system is developed. This new system reversibly constrains the sliding surface of the pad to the metal block using ice with refrigerating the metal block. Measured eigenfrequencies and mode shapes of the constrained pad make this problem well-posed. The Response Surface Method (RSM) is applied to reduce computational time of the eigenvalue analysis using FEM. In order to increase regression accuracy of response surfaces, the Modal Assurance Criterion (MAC) is applied to correlate measured and calculated mode shapes. Identification accuracy is performed with simulated measurement. Identification of elastic constants of an actual brake pad is performed. Calculation results are smoothly converged to reasonable values.
Schematic of response surfaces of several different modes. Only the relationship among ‫ܧ‬ ௫ and ‫ܧ‬ ௭ are shown in this figure. Each differently colored response surface represents eigenfrequency of the specific vibrational mode. Each mode is associated with the measured mode based on similarity of mode shape. MAC value indicates similarity of measured and calculated mode shapes. 
Comparison of regression accuracy of Eq. 6 and Eq. 7. Dots represent calculated eigenfrequencies of the model shown in Fig. 5 Identified elastic constants are placed at the peak of the objective function. log likelyhood
